The aim of this study was to identify both institutional and production constraints to the success of poultry-based poverty alleviation projects (PAPs) 
INTRODUCTION
As is the case with most countries in Africa, South Africa faces numerous socio-economic challenges. These constitute the agenda for economic transformation, growth and development. Ayee (2013) clarifies the objective of developmental states such as South Africa as shouldering the burden of socio-economic development. This echoes the views of Mkandawire (2012) , who argues that the South African government adopted the developmental state strategy in order to achieve economic growth. Since 1994, the government has been crafting various legislations, frameworks and strategies geared towards fighting poverty, unemployment and inequality. Thus, it was not surprising that former President Thabo Mbeki described poverty as an 'endemic' and 'widespread' challenge that needed urgent attention (Mbeki, 2006) .
Policies and strategies introduced to counter poverty include the Reconstruction and Development Programme of 1994, Growth, Development and Redistribution of 1996, and the National Development Plan Vision 2030 that was launched in 2013. Lessons drawn from rural and agricultural development interventions implemented in other parts of the world such as East Asia, indicate that the developmental state model has the potential to yield remarkable success. For instance, application of pro-poor rural and agricultural policies in East Asia resulted in improved of rural incomes and enhanced levels of wellbeing (Routley 2014) . Although, the Southeast Asian policy lessons are not a panacea to the South African challenges (Andani, 2012) , they highlighted the potential of poultry in contributing to economic development and improving the livelihoods of the rural poor and marginalized groups in society.
Virtually all the development-oriented policies adopted in South Africa to date recognise agriculture as a key driver of rural economic development and job creation. A major pillar of this drive has been the introduction of poultry-based poverty alleviation projects (PAPs), specifically targeting women, youth and residents of rural communities. The relative affordability of poultry meat makes it an important source of protein for millions of lowincome South Africans. This contributes to what Urban-Eco (2013) terms the 'zero hunger' ambition of the government.
This study was partly carried out taking into account the Gallagher (2002) argument that extension services in developing countries are currently grossly under-funded to undertake the activities required for achieving food security while protecting the productive resource base in order to keep up with population and economic growth. In the absence of credible scientifically generated evidence that supports this view with respect to the state of affairs in PAPs, it will remain impossible to develop policies and legislation promoting them as a vehicle for rural economic development. Yet this is crucial for crafting strategies for making PAPs viable and sustainable despite operating in resource-constrained environments.
DEFINITION OF THE PROBLEM
The need for viable and sustainable poultry-based PAPs in South Africa's drive towards increasing food and nutrition security, and job creation to meet the needs of a growing population is not questionable. However, the PAPs face a wide range of internal and external constraints which hamper their growth and development (Development Bank of Southern Africa: DBSA, 2009). Most worrying is the fact that poultry-based PAPs often collapse once external funding is exhausted or terminated (Makhalane, 2009; Masipa, 2010; Tshitangoni et al., 2010) . Even though many studies have been undertaken to build an understanding of the constraints that poultry-based PAPs face, there is still a dearth of agricultural extension usable evidence. Thus, this subject was explored through an empirical qualitative and S. Afr. J. Agric. Ext. Dube, Francis Vol. 44, No. 2, 2016 : 147 -157 & Maliwichi. DOI: http://dx.doi.org/10.17159/2413 -3221/2016 149 quantitative study of poultry-based PAPs in Bushbuckridge local municipality found in Ehlanzeni District of Mpumalanga Province of South Africa.
Objective: The objective of this study was to identify the institutional and production constraints to the successful implementation of poultry-based PAPs in order to make suggestions for improved agricultural extension support.
MATERIALS AND METHODS

Study focus and site
The study focused on the poultry-based PAPs located in Bushbuckridge local municipality of Ehlanzeni District (Figure 1 Statistics South Africa (2011) , the population of Bushbuckridge local Municipality is respectively about 34% and 14 % of the District and provincial totals. It is renowned for its agricultural and tourism attractions. To the east of the Municipality is the Kruger National Park, while Mbombela Local Municipality lies to the South and Thaba Chweu local Municipality to the south western side. Its geographical area is more than 1 000 000 ha, after the recent Municipal Demarcation Board expanded the locality by including part of the Kruger National Park. The Municipality is part of the Kruger to Canyon Biosphere. S. Afr. J. Agric. Ext. Dube, Francis Vol. 44, No. 2, 2016 : 147 -157 & Maliwichi. DOI: http://dx.doi.org/10.17159/2413 -3221/2016 (Copyright) 
Sampling procedure and data collection
A mixed method research design was adopted for this study. In phase 1 of the study, qualitative research was carried out. Purposive sampling was used to select 10 chairpersons and 20 ordinary members of poultry-based PAPs located in the northern and southern regions of Bushbuckridge Municipality. In addition, five agricultural extension officers working for the Mpumalanga Department of Agriculture, Rural Development and Land Administration were selected. Semi-structured interview guides, made up of open-ended questions, were used to collect data during the qualitative study. This made it possible to understand the respondents' constructions of their realities with respect to experiences in running poultrybased PAPs. Probing, as recommended by Merriam (1998) , was used to obtain deeper and richer information from the respondents. The results of this study were used to generate a structured questionnaire that was then administered to a purposive sample of chairpersons, secretaries, ordinary members and extension personnel. The first section of the questionnaire was devoted to demographic characteristics of the respondents such as age, gender, marital status and highest level of education. In section two of the questionnaire, data on poultrybased PAPs was included. The last section contained questions on constraints that the PAPs faced.
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Data analysis
Qualitative data was transcribed verbatim and analysed using the Atlas ti7.0.81 software. Data analysis collected using the questionnaire was checked for accuracy and reusability. It was then coded, cleaned and stored as Microsoft Excel spreadsheets. The double entry system was used in order to minimise data entry errors. Discrepancies were corrected through consulting the survey instruments. All the data was non-parametric and was analyzed using the Statistical Package for the Social Sciences (SPSS®) version 23.0. Frequencies and ranked means were computed. The latter results were used to separately rank the institutional and production constraints.
RESULTS
Demographic characteristics of respondents
There were more respondents (57% out of the 116) from the northern region of Bushbuckridge compared to those from the southern part. Females constituted 58% of the respondents. The modal age group was 51-60 years (39%), followed by the 36-50 year olds (37%). Those less than 35 years old constituted 13% of the total number of respondents.
Approximately, two-thirds of the respondents were married. The number of members of the households of the respondents varied from 2-13 persons. The proportions of respondents who had attained primary (45%) and secondary school education but not matriculated (44 %) were almost the same. The rest had never attended school at all.
It was revealed that the respondents had been involved in poultry-based PAPs for periods ranging from one year to about 15 years. Slightly more than half of the respondents (54%) had been members of their projects for 5-10 years, compared to 25% who had been involved for 10-15 years. The rest had been involved in PAPs for at least 15 years (17%) and 1-5 years (3%).
Institutional Constraints to Poultry-based Poverty Alleviation Projects
The ranked institutional constraints to poultry-based PAPs are shown in Table 1 . 'Lack of regulation of prices of poultry feeds makes it difficult to run profitable poultry business' was regarded as the major constraint while 'lack of government subsidy' was the second most important challenge. Other constraints were 'inadequate extension shows the poor support the PAPs receive' and 'lack of training, especially in financial management contributes to poor performance of PAPs'.
Dube Table 2 shows the ranked production-related constraints to poultry-based PAPs. 'High price of poultry feeds force PAPs to have fewer chickens than what is required for optimal performance' was ranked the top constraint. The extent to which diseases hampered PAPs was confirmed by 'diseases in particular New Castle Disease and Bronchitis are killing chickens' being regarded as the second major constraint to the performance of PAPs. Other significant constraints were 'water supply is so erratic and unreliable that it affects effective running of poultry-based PAPs and 'lack of local hatchery is a barrier for growth and development of poultry-based PAPs. 'Predators such as snakes and dogs contribute to mortalities of chicken' and 'veterinary care (drugs and vaccines) for poultry is very expensive which forces PAP members to resort to using traditional ways that might not be appropriate for high volume commercial production' were the least ranked constraints. It was observed that most of the respondents in the current study were women. Ntuli and Oladele (2013) made similar observations through a study carried out in Capricorn District of Limpopo Province. The same authors argued that this could be explained by the fact that most women in rural areas relied on agriculture to earn a living. Emaikwu et al. (2011) lent further support to this view through a study in Nigeria. The latter scholars pointed out that females dominated the poultry enterprise in that country and hoped that it would foster a more careful and accurate application of poultry husbandry practices. A study conducted in Botswana (Badubi, 2011) , revealed that in the 59 poultry projects examined 41 projects were women-run, with 17 being entirely men-run and just one project belonging to both men and women.
It was revealed that most members of the PAPs were middle-aged. Youth involvement was almost non-existent. These findings concur with those of Kirui (2014) in Kenya who advocate for youth participation in poultry projects. Even in Botswana, Badubi (2011) found that the 41-50 year old members of PAPs constituted a third of the total number he studied. Ntuli and Oladele (2013) carried out a study in Capricorn District of Limpopo Province of South Africa and observed that youth participation in poultry projects was very poor. A study undertaken in Benin City Metropolis of Nigeria (Ekunwe et al., 2014) revealed that 58% of the people who were 20-49 years old followed by 33.3% of those aged 50-59 years were running poultry businesses. All the findings of studies reported above highlight that poultrybased PAPs were popular among middle-aged and elderly women. Thus, extension strategies should be developed taking into account gender and age realities of target groups. Apart from this, there is a need to investigate why younger people were not involved in such income generation activities even though youth unemployment was rife. The results of the studies would help craft more appropriate extension strategies for sustainable mobilisation and active involvement of young people.
Most members of the poultry-based PAPs in Bushbuckridge local Municipality were married. Similar observations were made in past studies in South Africa (Tsitangoni et al., 2010; Ntuli & Oladele, 2013) and Nigeria (Ekunwe et al., 2014) . Ntuli & Oladele (2013) argue that having a majority of members of PAPs being married is important because it underlines the importance of not outsourcing labour in poultry projects. Members of households in question can carry out all operations.
It was revealed that most beneficiaries of poultry-based PAPs in the current study had attained primary schooling followed by those with secondary school education but had not matriculated. Kirui (2014) carried a study in Kenya in which he concluded that the performance of poultry-based projects was higher if their members had high levels of education. Moreover, in Nigeria Emaikwu et al. (2011) found that education determined the readiness to adopt an innovation that had the potential to increase profitability. High levels of education were also reported to be associated with more sound management and production of poultry projects. Thus, provision of continuous education and training should be an integral pillar of agricultural extension for poultry-based PAPs.
Members of poultry-based PAPs in Bushbuckridge local Municipality relied on middlemen who did not give them discounts when purchasing day-old chicks and feeds. The high costs of feed coupled with long chicken rearing periods due to inadequate markets impacted negatively on income generation capabilities and hampered efforts meant to make the PAPs self-reliant. Middlemen monopolised the feed market and thus high fluctuating prices of inputs characterised the poultry rearing systems. Similar results have been reported from S. Afr. J. Agric. Ext. Dube, Francis Vol. 44, No. 2, 2016 : 147 -157 & Maliwichi. DOI: http://dx.doi.org/10.17159/2413 -3221/2016 studies conducted in Ghana (Ampofo, 2010; Etuah et al., 2013) , Botswana (Moreki, 2011) and Limpopo Province of South Africa (Ntuli & Oladele, 2013) . These observations point out the need for the extension service to facilitate the pooling of resources and cooperative purchase of inputs in bulk thereby benefitting from economies of scale. This would weaken the influence of middlemen who thrived on exploiting the fragmentation existing in operational areas. Presumably, inclusion of business intelligence and strategic marketing in extension training programmes might lead to the adoption of this advice.
High mortalities mainly due to poultry diseases were reported to be a major hindrance to the successful running of PAPs. It was explained that this problem existed because of poor and unreliable veterinary support rendered to them. These findings lend support to those of Sil et al. (2002) . The latter scholars found that predation and Infectious Bursal Disease (IBD) accounted for considerable losses of poultry. In the current study in Bushbuckridge local Municipality, extension officers singled out poor hygiene as the main challenge that contributed to high mortalities of chickens in the PAPs. They explained that members of the PAPs lacked knowledge of bio-safety and security practices, which in turn clarified why there were no footbaths at entrances to broiler houses. The view that the broiler houses were not hygiene compliant, find support from the Ntuli & Oladele (2013) study. To underline the importance and need for mandatory training in bio-safety matters in poultry-based PAPs, Anon (2004) observed that supermarkets in Botswana shunned products from small-scale broiler producers. In the same study in Botswana, it was emphasised that supermarkets avoided poultry from the small-scale producers because they were not slaughtered hygienically in accordance with the halal ritual. This highlights the need for the public extension service to package and disseminate this knowledge in easy to read, understand and practice forms. If this is done, it is likely that poultry-based PAPs would have greater chances of success than is the case now.
In an effort to reduce the devastating effects of inadequate veterinary care on growth and development of poultry-based PAPs, members relied on traditional veterinary care such as use of aloe vera (Aloe barbadensis Mill or Aloe perfoliata) and potassium permanganate to infected chickens. Sambo et al. (2015) made similar observations in a participatory evaluation of health and production constraints in Ethiopia. Also, a study carried out in Bangladesh (Billah et al., 2013) revealed that the prevalence of diseases in poultry rearing systems was due to inadequate supply of vaccines and medicines. Thus, it is crucial to strengthen the veterinary extension service such that it is able to intensify training and provision of support to the PAPs. The training should focus on equipping members with knowledge about bio-safety and security practices that can help control diseases as well use of vaccines and animal drugs.
Predators such as snakes, dogs and rodents markedly contributed to the loss of chickens in PAPs run in Bushbuckridge local Municipality. Ntuli & Oladele (2013) reported that dogs and other predators were a serious impediment to broiler production in Capricorn District of Limpopo Province. Similar reports have been made from studies in Ethiopia (Getu & Brihan, 2014) and Bindura District of Zimbabwe (Chisango et al., 2015) . Poor fencing of operational areas and lack of repellents made it easier for predators to kill poultry. External support to the PAPs with proper fencing of the sites might offset the problem of predation. However, the advisory services should make available knowledge and practical ways of controlling predation. This would help eliminate excessive dependence on external support. In this respect and where possible, extension officers should create opportunities for the members of S. Afr. J. Agric. Ext. Dube, Francis Vol. 44, No. 2, 2016 : 147 -157 & Maliwichi. DOI: http://dx.doi.org/10.17159/2413 -3221/2016 PAPs to learn from each other through workshops and strategic exposure visits that would serve as look and learn tours.
Poor water supply negatively affected the performance of poultry-based PAPs in Bushbuckridge local Municipality. Various studies conducted in South Africa in the past (Masipa, 2010; Tshitangoni et al., 2010; Ntuli & Oladele, 2013) revealed that shortage of water was one of the major impediments to the successful running of poultry-based PAPs. Badubi (2001) and Moreki (2011) also made similar observations through studies carried out in Botswana. They noted that most small-scale farmers relied on purchasing water from people who had drilled their own boreholes. Thus, it can be concluded that the promotion of the adoption of poultry-based PAPs as an income generation strategy should be coupled with water development efforts. Given the serious water shortage experienced in Bushbuckridge local Municipality, extension support should also include education and training on harvesting, conservation and safe recycling of water.
CONCLUSIONS AND RECOMMENDATIONS
In this study, it was revealed that various institutional and production challenges constrained the performance of poultry-based PAPs in Bushbuckridge local Municipality. It was evident that provision of cutting edge extension support focusing on development of appropriate infrastructure, purchase of inputs, prevention or control of predation, accessing and utilization of water, disease control and management among others, was needed. The need for the local extension personnel to roll out programmes through which members of poultry-based PAPs can co-learn and be exposed to new ways of running the enterprises was evident. Nevertheless, although the PAPs faced numerous challenges the members continued to operate, which indicated their resilience. Further studies that would unravel the resilience mechanisms that PAPs relied on and their use to prepare new entrants into this industry are required. This would greatly enhance the sustainable contribution of poultry-based PAPs to food and nutrition security plus poverty eradication, in line with the country's drive towards fortifying its developmental state drive.
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